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What is claimed is: 




15 



20 



25 



30 



1- A linear illumination device comprising: 

a guide made of a light' transmitting material 
extending in a first d ireotion, / having a side face and at 
least one end face; / 

light emitting means'for allowing light to enter 
interior of the yaffle f rWthe at least one end face of 




the guide; 
a 

ciide face of t; 
fchereon, 

where! 
interior of the 
of the guide fac # iA|r the 
providing sub^"^^ 
the first direction 



section formed on part of the 
diffusing the light incident 



'Xl^ast part M the light entering the 
,ide goes out drom part of the side face 
lighl^iffusing section, thereby 
illumination light along 



^tantffally 



I . A linear illumination device according to claim 1 , 
wherein /the light transmitting material has a light 
transmiVtance of 80% or more (according to ASTM measuring 
met hod D1003). — - 



3. 



A linear illumination device according to claim 1, 
wherfe4 < n^ a refractive ^inde*c of the light transmitting 



/aaterial 



substantially ik the range of 1.4 to 1.7, 

/ I 



4. A linear illumination device according to claim 1, 
therein the light £ransiir±^ting material is acrylic. 

5. A linear illumination d^yic^v^c Cor ding to claim 1, 
wherein the light transmitting materibi.is polycarbonate ♦ 
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6\ A linear illumination device according to claim 1, 
wherein the guide has two end faces opposing each other , 
and the light emitting means includes two light emitters 
for allowing the light to enter the guide from the two 
end faces 

7. A lineaA illumination device according to claim 1, 
wherein the guide has two end faces opposing each other, 
and the light Xemitting means allows the light to enter 
the guide from one of. the two end faces, the other end 
face being a mirfor face or a reflective face. 



8. A linear illumination device according to claim 1, 
wherein the light diffusing section includes a groove 

15 formed on part of the side face of the guide and a light 
diffusing layer provided on the groove. 

■ A 1 

9 . A linear illumination Mevice according to claim 1 , 
wherein the light dif£using\section has a rough surface. 

20 • 7 \ 

10. A linear illumination devicef'according to claim 9, 
wherein the light ai^fjjsAntfeection has center line 
average roughness Ra is in the range of (100 to 0.013) a 
and the maximum height Rmax is in\ the range of (400 to 

25 0.05)S in terms of surface roughness indicated in Jis 
standard B0601. 

11. A linear illumination device according to claim 1, 
wherein a surface of the light diffusing section has a 
triangular wave shape or a sawtooth shaped 

12. A linear illumination device according to claim 11, 
wherein a surface of the light diffusing section has a 
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triangular wave shape having a pitch in the range of 50 
um to^OO um and a height at a peak in the range of 20 
urn to 800 jam. 

5 13. A linear illumination device according to claim 1, 
wherein the \ight diffusing section is formed on part of 
the side faceNof the guide as one continuous part in the 
first directior 

10 14. A linear illumination device according to claim 1, 
wherein the light diffusing section is formed on part of 
the side face of the guide at intervals in the first 
direction. 

15 15. a linear illumination device according to claim 1, 
wherein a total reflection layer is formed on the entire 
side face of the guide excluding the light diffusing 
section and part facing *he\lightj diffusing section. 



20 



30 



16. A linear illumination deyice according to claim" 1, 
wherein the light diffusing section is_a diffusing layer. 



17. A linear illumination device^according to claim 16, 
therein the diffusing layer is made of a light diffuser 

25 and a light transmitting resin. \ 

18. A linear illumination device according to claim 17, 
wherein a refractive index of the light diffuser is 
larger than that of the guide. 



19. A linear illumination device according- to claim 17, 
wherein a refractive index of the light transmitting 
resin is substantially equal to that of the guide. 

. \ 
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20. \a linear Illumination device according to claim 17, 
(wherein the light diffuser is Ti0 2 . 

21. a linear illumination device according to claim 17, 
wherein the\light diffuser is Ti0 2 , and the light transl 
mitting resiX is a silicon resin. 

22. A linear illumination device according to claim l, 
wherein the ligh\ emitting means has at least one light 
emitting diode. \ 

23. A linear illumination device according to claim 6, 
wherein each of the two light emitters has at least one 
light emitting diode. \ 

24. A linear illumination\ctey4.ce according to claim 1, 
wherein the light emittWWanW has a light emitting 
angle distribution in theTrartge ok 30 to 150 degrees. 

M5_. A linear illumination devide according to claim 6, 
wherein the guide has a^ll^rJWpe extending in the 
first direction. \ 

26. A linear illumination device according to claim 25, 
wherein the light diffuser is formed ifi the first direc- 
tion as one continuous part. \ 

27. a linear illumination device according to claim 26, 
therein a width of the light diffusing \ection in a 
second direction is constant, the second direction being 
perpendicular to the first direction. \ 



02-29-1996 23:44 ' KWmmm 



P. 97/157 



- 88 - 



P13266 



28. A line^r^illuminstion device according to claim 26, 
wherein a widfcKof the light diffusing section in a 
second direction pe^x^jendic^Ila^ to the first direction 
gradually increases as 
the guide from the two end 



iroaching a central portion of 



10 



29. A linear illumination device^according to claim 25, 
wherein the light diffusing-^ection isNormed at constant 
intervals in the first direction. 



30. A linear illumi 
wherein the 
constant ^strape 





device according to claim 29, 
using section is formed in a 



15 



33^. A linear illumination device according to claim 29, 
whe^rein an area of the light diffusing section gradually 
increases as approaching a central portion from the two 
end faces. 



20 



25 



30 



32. A linearSillumination device according to claim 25, 
wherein the light diffusing section is formed in the 
first direction at/ intervals, the intervals gradually 
decreasing as approaching a central portion from the two 
end faces of the duide> 

33. A linear illumination devdpe^ according to claim 26, 
wherein the light \^if f using^seh«.on is made of a light 
diffuser and a light transmitting\esin. 



34. A linear illumination device according to claim 26, 
further comprising a diffusing layer fonne&son an entire 
surface or part of the light diffusing secti( 
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35 *\A linear illumination device according to claim 29, 
wherein the light diffusing section is a diffusing layer 
made of\a light diffuser and a light transmitting resin. 

36. A linear illumination device according to claim 29 > 
further comprising a diffusing layer formed on an entire 
surface or par* of the light diffusing section. 

37. A linear illumination device according to claim 32, 
wherein the lightV diffusing layer is made of a light 
diffuser and a lighV transmitting resin. 



38. A linear illumination device according to claim .32, 
further comprising a diffusing layer formed on an entire 

15 surface or part of the lighlTdif fusing section. 

39. A linear illumination^yicel according to claim 25, 
Wherein the guide has a polygonal pillar shape. 

20 40. A linear illumination deviceV according to claim 25, 
wherein the guide has a cylindrioatfshape . 

41. a linear illumination device according to claim 40, 
wherein two planes forming a predetermined angle therebe- 

25 tween are provided in part of the side f^ce of the guide 
facing the light diffusing section. 

42. a linear illumination device according \o claim 41, 
wherein the predetermined angle is 90 degrees^ 



43. a linear illumination device according to cYaim 40, 
therein a V-shaped cut face, which has such a shap^e that 
a. width and a depth in a second direction perpendicular 
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toNttie first direction gradually increase as approaching 
a central portion of the guide from the two end faces, is 
formedX on the side face of the guide. 

5 44. A linear illumination device according to claim 43, 
wherein the light diffusing section is formed on an 
entire surface or part of the V-shape cut face. 

45. A linear illumination device according to claim 6, 
10 wherein the guide^ has such a shape that a cross-sectional 
area of the guide^ gradually decreases as approaching a 
central portion between the two end faces. 



15 



46. A linear illumination device according to claim 45, 
wherein the light di£ fusingVsection is formed in the 
first direction as one continuous part. 

47. A linear illumination ^device according to claim 46, 
wherein a width of the light disusing section in a 

20 second direction perpendicular^ j£p^the first direction is 
constant . 



30 




48. A linear illumination device Xaccording to claim 46, 
wherein a width of the light dixf using section in a 
25 second direction perpendicular to \the first direction 
gradually increasing as approaching a\central portion of 
the guide between the two end faces. 



49. A linear illumination device according to claim 45, 
wherein the light diffusing section is\ormed in the 
first direction at constant intervals. 
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50^ A linear illumination device according to claim 49, 
wherein the light diffusing section is formed in a 
constant shape. 

51. A linear illumination device according to claim 49, 
wherein an^area of the light diffusing section gradually 
increases as approaching a central portion of the guide 
between the two end faces. 

52. A linear illumination device according to claim 45, 
wherein the light diffusing section is formed in the 
first direotion a* intervals gradually decreasing as 
approaching a central portion of the guide between the 
two end faces. 



53. A linear illumination device according to claim 46, 
wherein the light diffusing section is a diffusing layer 
made of a light diffuser end a light transmitting resin. 



54. A linear illumination devide according to claim 46, 
further comprising a dxi fusing layep formed on an entire 
surface or part of the light diffusing section. 

55. A linear illumination device ^according to olaim 49, 
25 wherein the light diffusing section is made of a light 

diffuser and a light transmitting regain. 



56. A linear illumination devioe according to claim 49, 
further comprising a diffusing layer formed on an entire 
surface or part of the light diffusing section. 

57. A linear illumination device accordingVto claim 52, 
wherein the light diffusing section is made^of a light 
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diffuser atad a light transmitting resin. 

,58. A linear Vllumination device according to claim 52, 
further comprising a diffusing layer formed on an entire 
5 surface or partW the light diffusing section. 

59. A linear illumination device according to claim 45, 
wherein a cross-seckon of the guide has a similar shape 
as that of each of the, two end faces, and each of the two 

10 end faces has a polygonal cross-section. 

60. A linear illurainationX device according to claim 45, 
wherein a cross-section of\he guide has a similar shape 
to that of each of the two erid faces, and each of the two 

15 end faces has a circular cross- section. 



25 




61. A linear illumination device according to claim 60, 
wherein two plane forming J predetermined angle therebe- 
tween are provided in part /of the side ^ce" of "the guide 
20 facing the light diffusing section. 



62. A linear illumination device according to claim 61, 
wherein the predetermined angle is 90 degrees . 



53. A linear illumination device according to claim 45, 
wherein the side face of the guide contains a straight 
line parallel to the first direction, the Straight line 
connecting a point on a circumference of one\of the end 
faces to a corresponding point on a circumference of the 
30 other of the end faces. X 
( 

64. A linear illumination device according to craim 63, 
wherein the guide has a circular cross-seotion. \ 



10 
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65^ A linear illumination device according to claim 63, 
wherein part of the side face of the guide facing the 
lighVdif fusing section contains the straight line, and 
at least part of the light beams goes out from a vicinity 
of the Straight line. 

66. A linear illumination device according to claim 65, 
wherein two VLanes forming a predetermined angle therebe- 
tween are provided in part of the side face of the guide 
facing the light diffusing section. 

67. A linear illumination device according to claim 66, 
wherein the predetermined angle is 90 degrees. 

58. A linear illumination device according to claim 63, 
wherein an area of a cross-section of a central portion 
of the guide is 70% or lfess of an area of each of the two 
end faces* 

** 
t 

20 69. A linear illumination device according to claim 1, 
wherein the light emitting means erotfts red light, green 
light and blue light in W time^di^ided manner. 

70. A linear illumination dev±ce\according to claim 22, 
25 wherein the light emitting means emits red light, green 

light and blue light in a time divided manner. 

71. A linear illumination device according to claim 70, 



15 



30 



wherein the light emitting means includes three light 
emitting diodes respectively emitting the\red light, the 
green light and the blue light, 
i • • . 

72. A linear illumination device according io claim 23, 
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wherein tl 
light and 



light emitting means emits red light, green 
light in a time divided manner. 



73. A linear illumdna-t^oh device according to claim 72, 
wherein the light/ emitting^eans includes three light 
emitting diodes reSspecti^e^emitting the red light, the 
green light and the^blue light> 




sor unit comprising; 
iluding a plurality of 

as to be in contact 
'which has two end faces; 
bst rates placed so as to 
array and the transparent 



74. a direct contact type 

an optical fiber arz 
optical fibers; 

. a transparent plate j 
with the optical fiber array 

a pair of opaque 
interpose the optical fib 
plate therebetween; 

light emitting means for allowing light to be 
incident on the transparent plate from one of the two end 
faces of the transparent plate; 

a light blocking layer formed on the other of the 
Jiwo end faces of the 7 transparent plate; and 

a light receiving element array including a 
plurality of light receiving elements provided on one 
ends of the plurality of optical fibers, 

wherein/ the light emitting means is a linear 
illumination device as claimed in claim 1 and emits 
linear illumination light to a document along the first 
direction. 



30 75. A direct contact type image sensor unit according to 

herein each of the plurality of optical fibers 
has a core, Wc^dding layer provided on an outer surface 
"J* the core] and a light absorbing layer provided on an 
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jbuter surface of the cladding laye 

76. A direct contact type image ^eneor unit according to 
claim 74, further comprising lens means disposed between 
one of the two end faces of th^ transparent plate and the 
light emitting means, 

wherein the lens meatus converges the illumination 
light only in a second direction perpendicular to the 
first direction, 
\ 

77. A direct contact typ'e image sensor unit according to 
claim 74, wherein the /guide of the linear illumination 
device has two end f^fces, a cross-section of the guide 
perpendicularly crossing the first direction being 

15 similar to that of each of the two end faces, an area of 
the cross-section cff the guide gradually decreasing as 
approaching a central portion from the two end faces, and 
wherein the light emitting means allows the light 
to enter the guidfe from the both end faces, and the light 

20 diffusing layer yis formed in the first direction as one 
continuous part^i 
k 7 

i / 

78 • A direct contact type image sensor unit according to 
claim 77, wherein a width of the light diffusing layer in 
25 a second direction perpendicular to the first direction 
gradually increasing as approaching the central portion 
between the two end faces of the guide. 




contact type image sensor unit according to 
width of the light diffusing layer in 
perpendicular to the first direction 



02-29-1996 23:50 



P. 105/157 



- 96 - 



P13266 



pO. A direct contact type image sensor unit/according to 
iblaira 77, wherein a side of the guide contains a straight 
line which is obtained by connecting corresponding points 
of the two end faces and substantially A>arallel to the 
first direction, a vicinity of the straight line of the 
side faces one of the two end faces 6f the transparent 
plate, and the illumination light i/s emitted from the 
vicinity of the straight line. 



10 



15 



20 
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31. A direct contact type image sensor unit according to 
claim 77, wherein the guide has a ^circular cross -section. 

V' / 

82. A direct contact type image/sensor unit according to 
claim 74, wherein, the guide has two end faces and a 
pillar shape extending in the first direction and a 
constant shape of a cross-section perpendicularly cross- 
ing the first direction, arid 

wherein the light emitting means allows the light 
to enter interior of the duide from both two end faces, 
and the light diffusing /layer is formed in the first 
direction as one continuous part. 

t 

I 

83. A direct contact t^pe image sensor unit according to 
claim 82, wherein a v/idth in a second direction perpen- 
dicularly crossing /the first direction of the light 
diffusing layer g/adually increases as approaching a 
central portion of/ the guide between the two end faces to 
be maximum in th<^ central portion. 



30 84 # A dire 
claim 82 
perpendia 

diffusing 

fa 



confiact type 



wf 
larj 



image sensor unit according to 
^in a / width in a second direction 
\g the first direction of the light 
is Constant. 
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85. A direct contact type image sensor unit according to 
;claim 82, wherein a cross-section of the guidef perpendic- 
ularly crossing the first direction is oirc/lar, 

86. A direct contact type image sensor uryLt according to 
claim 74, wherein a refractive index of ythe guide of the 
linear illumination device is substantially equal to that 
of the transparent plate. 

87. A direct contact type image sensor unit according to 
claim 74, wherein a material of the 7 transparent plate is 
the same as the light transmitting material forming the 
guide of the linear illumination/device . 

88. A direct contact type imag^ sensor unit according to 
claim 74, wherein the linear illumination device is 
connected to the transparent/ plate using a transparent 
resin having substantially ythe same refractive index as 
those of the guide and ythe transparent plate, while 
optically matching the guide and the transparent plate. 



89 . A direot contact 
claim 76, wherein a re) 
substantially the s< 



?e image sensor unit according to 
fraotive index of the lens means is 
as that of the transparent plate. 



90 . A direct contact type image sensor unit according to 
claim 76/ .wherein 7 the lens means and the transparent 
plate are made of the same material. 



30 



91. A direct o 



claim 89, 
transparent 
substantially th 



tact type image sensor unit according to 
wh^reih the lens means is connected to the 
using a transparent resin having 
refractive index as those of the 



plal 
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lens means and the transparent plate, while optically 
matching the lone moans and the tronoparcnt plate. 



92. A direct contact type image sensor unit according to 
S Fclaim 74, wherein the 1 igh*£/ emit ting means has at least 

one light emitting diode v 

93. a direct contact type image sensor unit according to 
claim 74, wherein ytfhe light emitting means has three 

10 light emitting dijodes respectively emitting red light, 
green light and /blue light. 

^t/contact type image sensor unit according to 
/herein ah angle at which the illumination 
15 light ^rpA{fthe linear illumination device is incident on 

in the range of 0 to 50 degrees. 

A linear illumination device comprising: 

a substrate extending in a first direction; 
a light emitting array provided on the substrate 
and arranged in the first direction; and 

a fiber array plate having a plurality of groups 
p£ fibers placed so as to respectively correspond to 
light emitting elements of the array, 
25 wherein light from each of the light emitting 

^elements is incident on a side face of a corresponding 
^roup of the fibers and goes out from the other side 
face, thereby irradiating a document placed so as to face 
the light emitting element array with linear illumination 
30 light along the first direction. 
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A linear illumination device according to claim 
wherein a plurality of concavities are formed on a face 
*of the substrate on which the l ight emittin g^rray is 
'provided , each of the light emi€ting elem^rts^is provided 
on a bottom face of a corresponding one of the concavi- 
ties, and the bottom face and a side face of each of the 
concavities are reflective faces or mirror faces. 



97. A linear illumination device f6r irradiating a 
10 document provided so as to face ttfie light emitting 

element array with linear illumination light along a 
first direction, comprising: 

a substrate extending in tfc© first direction; and 
a light emitting array provided on the substrate 
15 and arranged in the first diredtion, 

wherein a plurality o& concavities are formed on 
a face of the substrate on wh/ch the light emitting array 
is provided, each of the /light emitting elements is 
provided on a bottom face 6f a corresponding one of the 
20 concavities, and the bottom face and a side face of each 
of the concavities are reflective faces or mirror faces. 

98. A linear illumination device according to claim 97, 
further comprising a /transparent plate provided on the 

25 light emitting element array, 

wherein the /first direction is parallel to a main 
scanning direct ionr of the document, a length of the 
transparent plate/ in the main scanning direction is 
substantially/*^ same as that of the light emitting 
30 element arrafr, At least a part of the transparent plate 
has a length iri fta sub- scanning direction of the document 
which is substantially the same as that of each of the 
light emitting £lfem^nts in the second direction, and a 
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length of the transparent plate in a direction, which is 
perpendicular to both the main scanning direction and the 
sub-scanning direction is substantially the same as a 
distance between the light emitting element array and the 
document . 



10 



15 



20 



25 



30 



99. A linear illumination device for irradiating a 
document provided so as to ^ace the light emitting 
element array with linear i/lumination light along a 
first direction, comprising! 

a substrate extending in the first direction; 

a light emitting etrray provided on the substrate 
and arranged in the first direction; and 

a transparent tJlate provided on the light emit- 
ting element array, 

wherein the tlrst direction is parallel to a main 
scanning direction/ of the document, a length of the 
transparent plate 7 in the main scanning direction is 
substantially the same as that of the light emitting 
element array, /at least a part of the transparent plate 
has a length ±h a sub-scanning direction of the document 
which is substantially the same as that of each of the 
light emitting elements in the second direction, and a 
length of/the transparent plate in a direction, which is 
pernendicuiar to both the main scanning direction and the 
nning direction, is substantially the same as a 
tween the light emitting element array and the 

t. 



-^©t A linear illumination device according to claim -f«7 
wherein the first direction is parallel to a main scan- 
ning direction of the document, and each of the concavi- 
ties has an inverse cone shape having a direction perpen- 
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dicular to the main scanning direotion and a sub- scanning 
direction of the document as an axis. 

-HHT ♦ A linear illumination device according to claim -9-6^ 
5 ^herein the first direction is parallel to a main scan- 
ning direction of the document, and each of the concavi- 
ties has an inverse ellipsoidal cone shape which has a 
direction perpendicular to the main scanning direction 
and a sub-scanning direction of the document as an axis 
10 and is longer in the main scanning direction. 

*pT* A linear illumination device according to claim -9=67 
wherein the first direction is parallel to a main scan- 
ning direction of the document , and each of the concavi- 
15 ties has a truncated cone shape of revolution obtained by 
circularly rotating a parabola (quadratic curve) about a 
direction perpendicular to the main scanning direction 
jrnd^ sub-scanning direction of the document as an axis* 

20 ^B3T A linear illumination device according to claim p€rr 
therein the first direction is parallel to a main scan- 
ning direction of the document, and each of the concavi- 
ties has a truncated cone shape of revolution obtained by 
ttlliptically rotating a parabola (quadratic curve) about 

25 a direction perpendicular to the main scanning direction 
and a sub-scanning direction of the document as an axis. 

A linear illumination device according to claim -$67 
Therein the first direction is parallel to a main scan- 
30 ping direction of the document, and each of the concavi- 
ties has a truncated cone shape of revolution obtained by 
circularly rotating a cubic curve or a higher 
niultidimensional curve about a direction perpendicular to 
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the main scanning direction and a sub-scanning direction 
of the document as an axis. 

A linear illumination device according to claim 
5 wherein the first direction is parallel tic a main scan- 
ning direction of the document, and each of the concavi- 
ties has a truncated cone shape of revolution obtained by 
elliptically rotating a cubic curve or a higher 
multidimensional curve about a direction perpendicular to 
10 the main scanning direction and a sub-scanning direction 
of the document as an axis. 

; / f £l y 

A linear illumination device according to claim -£&7 
wherein the first direction is parallel to a main scan- 
15 ning direction of the document, and each of the concavi- 
ties has a truncated cone shape of revolution obtained by 
circularly rotating an arbitrary curve about a direction 
perpendicular to the main scanning direction and a sub- 
scanning direction of the document as an axis. 

^pT • A linear illumination device according to claim -g^r 
wherein the first direction is parallel to a main scan- 
ning direction of the document, and each of the concavi- 
ties has a truncated cone shape of revolution obtained by 
ellipticaily rotating an arbitrary curve about a direc- 
tion perpendicular to the main scanning direction and a 
sub-scanning direction of the document as an axis. 

108. A linear illumination device according to claim 97, 
30 wherein the first direction/is parallel to a main scan- 
ning direction of the dcJbu^nt,, and each of the concavi- 
ties has an inverse ta/unctefced /cone shape having a third 
direction perpendicula^/ t^Kjshe main scanning direction 



20 



25 
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iand a sub-scanning direction of the document 



as an axis. 



10 



jl09. A linear illumination device according to claim 97, 
wherein the first direction is parallel to a main scan- 
ning direction of the document, and each of the concavi- 
ties has an inverse ellipsoidal truncated cone shape 
which has a third direction perpei/dicular to the main 
scanning direction and a sub-scanning direction of the 
document as an axis and ie longejt in the main scanning 
direction . 



15 



;110. A linear illumination device according to claim 97 
wherein the first direction parallel to a main scan- 
ning direction of the document, and each of the concavi^ 
ties has a truncated cone shape of revolution obtained by 
circularly rotating a parabola (quadratic curve) about a 
direction perpendicular to/ the main scanning direction 
and a sub-scanning direction of the document as an axis. 



20 



25 



111. A linear illumination device according to claim 97, 
wherein the first direction is parallel to a main scan- 
ning direction of the document, and each of the concavi- 
ties has a truncated cdhe shape of revolution obtained by 
illiptically rotating /a parabola (quadratic curve) about 
a direction perpendicular to the main scanning direction 
and a sub-scanning direction of the document as an axis. 



112. A linear illumination device according to claim 97, 
wherein the first /direction is parallel to a main scan- 
30 ? in 9 direction o^Athe document, and each of the concavi- 
ties has a truTCtfded cone shape of revolution obtained by 
circularly rolWih^3^ubic curve or a higher multidimen- 
sional curve abiut a direction perpendicular to the main 
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scanning direction and a sub- scanning direction o£ the 
document as an axis. ' 



10 



113. A linear illumination devio^ according to claim 97 , 
wherein the first direction is parallel to a main scan- 
ning direction of the document/ and each of the concavi- 
ties has a truncated cone shape of revolution obtained by 
elliptically rotating a cubid curve or a higher multidi- 
mensional curve about a di/ection perpendicular to the 
main scanning direction and a sub-scanning direction of 
the document as an axis. 
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114. A linear illumination device according to claim 97, 
wherein the first direction is parallel to a main scan- 
ning direction of the document , and each of the concavi- 
ties has a truncated cone shape of revolution obtained by 
circularly rotating an arbitrary curve about a direction 
perpendicular to thef main scanning direction and a sub- 
scanning direction 6t the document as an axis. 

115. A linear illumination device according to claim 97, 
wherein the firsy direction is parallel to a main scan- 
ning direction of the document, and each of the concavi- 
ties has a truncated cone shape of revolution obtained by 
elliptically rotating an arbitrary curve about a direc- 
tion perpendicular to the main scanning direction and a 
sub-scanning direction of the document as an axis. 

116. A linear illumination device according to claim 98, 
transparent plate has a first face adjacent 

?ht emitting element array and a second face 
fijfst face, the first face being a triangular 
a sawtooth face having a first predetermined 
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angle and a first predetermined pitch, 

V 

117. A linear illumination device accoreLLng to claim 98, 
wherein the transparent plate has a first face adjacent 
5 to the light emitting element arrav/ and a second face 
facing the first face, the second fape being a triangular 
i/ave face or a sawtooth face having a second predeter- 
mined angle and a second predetermined pitch. 

10 118. A linear illumination devicse according to claim 116, 
wherein the second face is a /triangular wave face or a 
sawtooth face having a second predetermined angle and a 
second predetermined pitch 

15 119. A linear illumination 7 device according to claim 98, 
wherein the transparent plate has a first face adjacent 
to the light emitting element array and a second face 
facing the first face, and part of a cross-section of the 
transparent plate altong the sub-scanning direction, 

20 xacing the second fade is a curved face. 



25 



2 20. A linear illumination device according to claim 98, 
^herein the transparent plate has a first face adjacent 
to the light emitting element array and a second face 
facing the first - face, and a length of the transparent 
plate in the sub-scanning direction gradually decreases 
from the fir§# face toward the second face. 



30 



121. A 1 
therein 
to the 
f acing t; 
a first 



illumination device according to claim 98, 
ransparent plate has a first face adjacent 
.igfht Xemitting element array and a second face 
rce, and the transparent plate includes 
containing the first face and having a con- 



fix 



*5 
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stent width in the sub-scanning direction and a second 
|part containing the second face and having a width in the 
^sub-scanning direction gradually decreasing in a direc- 
tion away from the light emitting element array, which is 
^further from the light emitting element 'array than the 
Nfirst part, whereby the second faoe forms a predetermined 
>angle with respect to the first/ face. 



10 



15 



122. A linear illumination device according to claim 98, 
wherein the transparent plate includes a plurality of 
regions having a dif ferent/ refractive index from that of 
|a periphery thereof therein, thereby diffusing light from 
jthe light emitting element array incident on the trans- 
parent plate so as to emit the light as the illumination 
light . 
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&23. A linear illumination device according to claim 122, 
wherein the plurality of regions are a plurality of 
cavities formed iri the transparent plate. 

J 124. A linear illumination device according to claim 123, 
wherein each of/ the plurality of cavities has a cylindri- 



cal shape having an axis in the sub-scanning direction. 



125. A linear illumination device according to claim 123, 
therein the 7 transparent plate has a first face adjacent 
yht emitting element array and a second face 
9 t 5f^ £±rs1 f face, each of the plurality of cavities 



ilangul 



ig idirec 
is ti 



aar prism shape having an axis in the sub- 
on, one side face of the triangular prism 
first face, and an edge opposing the side 
sex to the first face than the side face. 
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126 . A linear illumination device according to claim 99 , 
wherein the transparent plate has a firfet face adjacent 
to the light emitting element array &id a second face 
opposing the first face, the first face being a triangu- 
5 lar wave face or a sawtooth face having *a first prede- 
termined angle and a first predetermined pitch. 

i 

)127. A linear illumination device according to claim 99 , 
wherein the transparent plate has a first face adjacent 
10 to the light emitting element^ array and a second face 
opposing the first face, the Second face being a triangu- 
lar wave face or a sawtooth/face having a second prede- 
termined angle and a seconja predetermined pitch . 

15 128. A linear illuminatiok device according to claim 126, 
wherein the second f ace' is a triangular wave face or a 
sawtooth face having a/ second predetermined angle and a 
second predetermined pitch. 
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129. A linear illumination device according to claim 99, 
wherein the transparent plate has a first face adjacent 
to the light emitting element array and a second face 
opposing the first face, part of a cross-section of the 
transparent plate along the sub-scanning direction is a 
curved face. 



30 



130. A linear/illumination device according to claim 99, 
wherein yfeytransparent plate has a first face adjacent 
^Sv^A emitting element array and a second face 
first [face, and a length of the transparent 
mb-sfcanning direction gradually decreases 
second face from the first face. 



to the 
opposin 
plate i 
as apprbai 
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'131. A linear illumination device according to claim 99, 
wherein the transparent plate has a first face adjacent 
to the light emitting element array' and a second face 
facing the first face, 

wherein the transparent elate includes a first 

.part containing the first face /and having a constant 
width in the sub-scanning direction and a second part 
containing the second face and /having a width in the sub- 
scanning direction gradually decreasing as in a direction 
away from the light emitting element array, which is 

.further from the light emitting element array than the 
first part, whereby the second face forms a predetermined 
angle with respect to the/ first face. 



,132. A linear illumination device according to claim 99, 
wherein the transparent plate includes a plurality of 
regions having a different refractive index from that of 
a periphery thereof therein, thereby diffusing light from 
the light emitting element array incident on the trans- 
parent plate so asyto emit the light as the illumination 
light. 



133. A linear ^illumination device according to claim 
132, wherein the/ plurality of regions are a plurality of 
cavities formed^ in the transparent plate. 

134. A linear/illumination device according to claim 133, 
wherein each/of the plurality of cavities has a cylindri- 
cal shape^h^ving an axis in the sub-scanning direction. 



135. A 

whereih 
to the 



11 



c illumination device according to claim 133, 
transparent plate has a first face adjacent 
igret^emitting element array and a second face 
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^facing the first face, each of the plurality of cavities 
?has a triangular prism shape having an a/is in the sub- 
scanning direction, one side face of the/tri angular prism 
opposes the first face and an edge opposing the side face 
is closer to the first face than the /side' face. 

136. A linear illumination device /for radiating linear 
illumination light along a first direction onto a docu- 
ment provided so as to oppose to / light emitting element 
array, comprising: / 

a substrate extending in the first direction; 
I the li 9 ht ©fitting element array provided on the 

substrate and arranged in the first direction; 

a first transparent plate provided on the light 
emitting element array, /which extends in the first 
direction; and 

a second transparent plate provided on the light 
emitting element array/ which extends in the first direc- 
tion, 1 

wherein the fArst direction is parallel to a main 
scanning direction 6f the document, and 

wherein lexigths of the first transparent plate 
pd the second transparent plate in the respective main 
^canning directions are substantially identical with a 
length of the right emitting element array, lengths of 
parts of the ^first transparent plate and the second 
transparent plate are substantially identical with a 
length in the/sub^ scanning direction of each of the light 
emitting elements, and a sum of the length of the first 
^ranspar^nyWate and the length of the second transpar- 
ent plate /is substantially equal to a distance between 
^he light/ ejmittlng element array and the document in a 

dicular to both the main scanning direc- 
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•tion and the sub- scanning direction. 

137, A linear illumination device according to claim 136, 
wherein the first transparent plate has a first face 
adjacent to the light emitting element array and a second 
face opposing to the first face, /and the second face is 
a triangular wave face or a /sawtooth face having a 
predetermined angle and a predetermined pitch. 
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138. A linear illumination device according to claim 136, 
wherein the second transparent plate has a first face 
•adjacent to the first t/ansparent plate, and the first 
J>late is a triangular wave face or a sawtooth face having 
p predetermined angle /and a predetermined pitch. 

139. A linear illumination device according to claim 137, 
wherein the second/ transparent plate has a face adjacent 
to the first transparent plate and a face opposing 
thereto, and part of a cross-section along the sub- 
scanning direction of the second transparent plate, 
corresponding/ to the opposing face is a curved face. 

-r. / s 

140. A linear illumination device according to claim 138, 
wherein the second transparent plate has a second face 
opposing /to the first face, and part of a cross-section 
along tfcte sub-scanning direction of the second transpar- 
ent plate, corresponding to the second face is a curved 
fa< 



r sce 



A linear illumination device according to claim 137, 
ein a length of at least one of the first transparent 
and the second transparent plate in the sub- 
direction decreases as moving away from the 
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light emitting elements. 

142. A linear illumination device according to claim 138, 
Wherein a length of at least/one of the first transparent 
plate and the second transparent plate! in the sub- 
scanning direction decreases as moving away from the 
light emitting elements, 

143. A linear illumination device according to claim 137, 
wherein the second transparent plate has a face adjacent 
to the first transparent plate and a face opposing 
thereto, and the opposing face is inclined with respeot 
to the sub- scanning direction. 



£44. A linear illumination device according to claim 143, 
wherein the seoond transparent plate has a second face 
opposing to the first face, and the second face is 
inclined with /respect to the sub-scanning direction. 

145. A linear illumination device according to claim 137, 
wherein at least one of the first transparent plate and 
the secondr transparent plate includes a plurality of 
regions having a different refractive index from that of 
a periphery thereof therein, thereby diffusing light from 
$he lighyfc emitting element array incident on the at least 
one of the first transparent plate and the second trans- 
parent/plate so as to emit the light as the illumination 
light, 

5.46|i/A linear illumination device according to claim 145, 
w ; hejfteln the plurality of regions are a plurality of 
cayi^ies farmed in the at least one of the first trans- 
te and the second transparent plate. 
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|147. A linear illumination device according to claim 146, 
Wherein each of the plurality of cavities /has a cylindri- 
cal shape having an axis in the sub-soanfaing direction. 

H / 

5 4 148 ♦ A linear illumination device accotfairig to claim 147, 
wherein each of the plurality of cavities has a triangu- 
lar prism shape having an axis /n the sub-scanning 
direction, one side face of the triangular prism opposes 
to the first face, and an edge opposing the side face is 
10 closer to the first face than the/side face. 

!• 

|L49. A linear illumination device 7 according to claim 138, 
wherein at least one of the f irffet transparent plate and 
|the second transparent plate /includes a plurality of 

15 Regions having a different refractive index from that of 
a periphery thereof therein, thereby diffusing light from 
the light emitting element array incident on the at least 
one of the first transparent/ plate and the second trans- 
parent plate so as to emit pie light as the illumination 

20 light. 
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150. A linear illumination device according to claim 149 
wherein the plurality df regions are a plurality of 
cavities formed in the it least one of the first trans- 
parent plate and the second transparent plate. 

151. A linear illumination device according to claim 150, 
wherein each of the plurality of cavities has a cylindri- 
cal shape having an jkxls in the sub-scanning direction. 



152. A linear ill 
wherein each of t 
iar prism shape 



/nation 



device according to claim 150, 
\ej p^ural^ty of cavities has a triangu- 
axis in the sub-scanning 



/an 
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direction, one side face of the triangular prism opposes 
to the first f ace, and an edge .opposing the side face is 
Closer to the first face than/the side face. 



10 



tl53* A linear illumination /device accordirig to claim 136, 
wherein a plurality of concavities are formed on a face 
of the substrate on which the light emitting array is 
provided , a bottom^#a6e and a side face of each of the 
concavities are /efYe&tive faces or mirror faces, and 
'each of the light knitting elements is provided on the 
bottom face of a\ porrqfs&onding one of the concavities. 



